TEAM 10:
Lotte Kuivenhoven (S6167616)

Helicobacter Pylori -

Sophie Rubingh (§6391753)
Alexander de Wit (§5401569)

Pathology, proteins and characteristics Bent Stommels (56111378

ABSTRACT RESULTS

This case study centers on the detailed analysis of an unknown DNA
fragment. The unknown DNA sequence was found to originate from
the genome of Helicobacter Pylori, using BLASTp. By using
bioinformatic platforms such as NCBI ORFfinder, BLASTp, UniProt,
and phylogenetic tree construction tools, we research the genetic : HP 0056
properties of H. pylori and highlight the biological implications of a
major virulence factor called arginase.
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INTRODUCTION

Name: Helicobacter pylori
a b
Organism: Bacterium
Figure 2: Result of STRING network of the protein Arginase. Interaction network of Arginase (b) and the smaller interactions (a). The different coloured
Category: Gram negative strings show different interactions.
Shape: Helical and S-shaped
Mobility: Flagella & chemotaxic action
Trypanosoma grayi
Incubation time: 3 days Diplocarpon rosae
Colletotrichum chlorophyti
Transmission: Oral - Oral, Fecal - Oral (trough | Apiospora phragmitis
water or food consumption) — Apjlc-spora saccharicola
Table 1: General information of the organism Helicobacter Pylori. L Apiospora sp. TS-2023a
Apiospora kogelbergensis
In this case study, the unknown DNA sequence was found to | Apiospora aurea
originate from the genome of Helicobacter Pylori. Helicobacter Apiospora hydei
pylori is a spiral-shaped, gram-negative bacterium that infects I vvsisn it 'Jl-.f)_.?!:'_lif‘i:']
se Do 12 3
the lining of the human stomach and is one of the most common

chronic bacterial infections worldwide, affecting more than half

the global population. It is typically acquired during childhood,

especially in areas with poor sanitation or crowded living

conditions, and is often transmitted through person-to-person Legend:
contact or contaminated food and water.

While many people with H. pylori infection have no symptoms,

Eukaryotes: red

the bacterium can cause chronic gastritis, peptic ulcers, and, in Prokaryotes (bacteria/archaea): creen 1127
rare cases, leads to stomach cancer or MALT lymphoma. Figure 3: Pylogentic tree results of the organisms who share the protein Arginase. Coloured by their taxonomy
HELICOBACTER PYLORI

From Interpro, the following information on the protein
retrieved:

Domains:
o Arginase/deacetylase domain (superfamily
SSF52768)
o Ureohydrolase domain
Biological processes:
Figure 1: Location of Helicobacter Pylori in the gut o arginine metabolic process = The chemical
reactions and pathways involving arginine, 2-amino-

5-(carbamimidamido)pentanoic acid. Figure 4: 3D structure (a) and molecular surface (b) representation
M AT E R | A LS A N D M ET H O DS o l-arginine + h20 > urea + l-ornithine generated with PDB of the protein Arginase.
Molecular function:

Analysis of DNA fragments o arginase activity
NCBI ORF finder website is used to find the ORFs o metal ion binding = manganese ion binding
Families:

o Settings used: standard settings of the site.
BLASTP is done to compare the protein sequence against a protein o Gene locus:-Located at the rocF gene R E F E R E N C ES
database to find similar sequences. o rocF-arginase — ureohydrolase superfamily
o Settings used: standard settings, the database selected:
UniProtKB/Swiss-Prot(swissprot). 1.0Oztekin, M., Yilmaz, B., Agagiindiiz, D., & Capasso, R. (2021). Overview
of Helicobacter pylori Infection: Clinical Features, Treatment, and
Nutritional Aspects. Diseases, 9(4), 66.
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STRING database was to visualize the protein network of arginase. At https: //www sciencedirect.com/science/article/abs/pii/S109332630900
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STRING analysis further suggests that arginase is part of a
broader metabolic network crucial for H. pylori survival 6
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